In this study, we investigated 3,086 adult specimens (974 females and 2,112 males) of the genus Paragus collected in the period 1950-2017 and deposited in the collections of the Department of Biology and Ecology, University of Novi Sad (FSUNS). All four subgenera of Paragus are present in the FSUNS collection. We provide data on 59 species, most of which belong to the subgenus Paragus (37), followed by Pandasyopthalmus (16), Serratoparagus (5) and Afroparagus (1). We conclude that some taxa of this genus require revision because of unresolved taxonomic problems.
INTRODUCTION
Paragus Latreille, 1804 is the sole genus of the tribe Paragini Goffe, 1952 (Ssymank and Mengual, 2014) , and comprises more than 100 described species. It is widely distributed on all continents except for South America and Antarctica (Vujić et al., 2008) . All species of the genus are small flies (2.5-6.5 mm length), but exhibit different patterns of coloration and pilosity on the abdomen (Gilasian and Sorokina, 2011) . Adults mainly prefer arid biotopes and usually occur near the ground in short grass (Sorokina, 2009 ). The larvae are aphid predators (Van de Weyer, 2000) . Their distinctive facial profile, well-developed tergite I and non-segmented aedeagus distinguish this genus from other syrphinids (Vujić et al., 2008) .
Species within the genus are frequently misidentified because their taxonomy is almost entirely based on colour differences (Marcos-García and Rojo, 1994) . Stuckenberg (1954a) was the first authority to utilize the male terminalia in combination with more traditional characters of adult morphology to divide the genus Paragus into two subgenera: Paragus Latreille, 1804 and Pandasyopthalmus Stuckenberg, 1954 (Rojo et al., 2006 . Current knowledge of Afrotropical Paragus is based mainly on Stuckenberg's revisions (1954a,b) .
Oriental species of the genus were revised by Thompson and Ghorpade (1992) , who provided a key for 14 species. Identification of European Paragus species was virtually impossible until Goeldlin's (1976) revision (Speight, 2017) , with detailed analyses of the statuses and Western Palearctic distributions of species found in his papers. However, Eastern Palearctic species of the genus Paragus have not been revised (but see studies by Mutin and Barkalov, 1999; Sorokina and Cheng, 2007; Sorokina 2002 Sorokina , 2009 ) and taxonomic assignments of many records from that region remain questionable (Claußen and Weipert, 2004) . The first revision of New World Paragus species was carried out by Vockeroth (1986) , who described six new species and provided illustrations of the male terminalia and distribution maps for each species. Šimić (1986) conducted a detailed investigation of the genus Paragus within the territory of the former Yugoslavia, and described Paragus constric tus Šimić, 1986 from Bosnia and Herzegovina. Vujić et al. (2008) presented the first combined morphological and molecular phylogeny of the tribe Paragini. That study effectively reversed the conclusions of an earlier, solely genetic study by Rojo et al. (2006) , dividing this genus into four subgenera, including the two previously established subgenera and adding two new subgenera: Afroparagus Vujić et Radenković, 2008 and Serratoparagus Vujić et Radenković, 2008. Species of these subgenera clearly differ from each other by the eye pilosity being evenly distributed (in Pandasyopthalmus), eye pilosity forming two pale vertical stripes (in Paragus) (Sorokina, 2009) , partial fusion of the terga (in Afroparagus) (Ssymank and Mengual, 2014) , the serrated scutellum (in Serratoparagus) (Van de Weyer, 2000) , as well as the varied structures of the male terminalia in all subgenera.
To date, 54 species of the genus Paragus have been recorded from the Palaearctic (Khaghaninia and Hosseini, 2013) , 24 from the Orient (Sorokina, 2009) , 28 from the Afrotropics (Ssymank and Mengual, 2014) , and 8 from the Nearctic (Vockeroth, 1986) .
The aim of the present study was to review and update the taxonomy of the genus Paragus within the insect collection of the Department of Biology and Ecology in Novi Sad, Serbia (FSUNS).
Malaysia (6), Mali (2), Malta (1), Morocco (15), Mexico (9), Mongolia (33), Montenegro (411), Mozambique (3), Namibia (17), Norway (7), Pakistan (1), Portugal (1), Republic of South Africa (105), Romania (14), Serbia (531), Slovenia (10), Spain (146), Sri Lanka (8), Switzerland (2), Thailand (1), Tunis (16), Turkey (365), United States of America (317), Uzbekistan (1), Yemen (15), Zambia (24) and 4 specimens with unknown locality.
Identification of adults was based on external morphological features and structure of male terminalia by using Nikon SMZ 745T stereomicroscope. For identification, some relevant literature was used such as Goeldlin de Tiefenau (1976); Vockeroth (1986) , Stuckenberg (1954 a, b) ; Vujić et al. (1999) ; Stanescu (1991); Gilasian and Sorokina (2011) . Identifications were carried out by Glumac, Šimić, Vujić, Radenković, Nedeljković, Ricarte, Tot, Claußen, Doczkal, Kassebeer, Vockeroth, Daccordi, Isidro, Mengual, Hauser, Rojo, Sommaggio, Nielsen, Marcos-García, Sedman, and Kimura.
To study the male terminalia, we softened pinned, dry specimens in a humidity chamber and extracted the male terminalia with an entomological pin. Тerminalia were cleared in boiling KOH for 5 minutes. This was followed by brief immersion in acetic acid to neutralize KOH, and then immersion in 95% ethanol to neutralize the acid. The terminalia have been stored in plastic microvials containing glycerol, pinned under the source specimen.
RESULTS
In total, we examined 3086 specimens belonging to four subgenera (Paragus, Pandasyopthalmus, Afroparagus, Serratoparagus). List below summarizes the Paragus species in the FSUNS collection. Vockeroth, 1986 DISCUSSION AND CONCLUSION The genus Paragus was first described in the early 19 th century and most species definitions were largely based on colour differences. Stuckenberg (1954a) described intraspecific variability in the structures of the male terminalia of some species within the subgenus Pandasyopthalmus, but problems in species identification remain. Some species are still of uncertain status, particularly in the bicolor and majoranae/hermonensis complexes, and in the subgenus Pandasyopthalmus (Speight, 2017) . Determinations of Pandasyothalmus species are extremely difficult because of the limited morphological differences between some species. Colour characters of adults from the majoranae/ hermonensis complexes and the bicolor group are unreliable, so identifications can only be reliably achieved through examinations of the male terminalia.
Family
The most consistent and significant distinguishing character of hoverfly species is the structure of the male terminalia (Sorokina, 2009 ). However, it is obvious that females cannot be identified based on this character (Speight, 2017) . Although the females of some species can be identified by linking their localities to the distributions of identified male lineages, many remain undescribed because they are non-distinguishable (Rojo et al., 2006) .
Our detailed investigation of the genus Paragus in the collection of FSUNS has identified 59 species. Most of the species belong to the subgenus Paragus (37), followed by Pandasyopthalmus (16), Serratoparagus (5) and Afroparagus (1) . The majority of the specimens were collected from the territory of the former Yugoslavia (n=1203) (i.e., Serbia, Montenegro, and Croatia). A significant number of Paragus specimens (n=105) were collected during a field trip to the Republic of South Africa. The Afrotropical region is a centre of Paragini diversity, hosting the largest diversity of Pandasyopthalmus species (Vujić et al., 2008) . Accordingly, we expect that more Paragus species occur in this part of the world than currently described.
The large FSUNS collection holds three Paragus species new to science (Paragus sp. 1, Paragus sp. 2, Paragus sp. 3) and one potential new species (Paragus aff. haemorrhous).
Both Paragus sp. 1 and Paragus sp. 2 have very unique taxonomic characters. Since their eye pilosity is evenly distributed and black and their mesonotums are shiny without sub-median vittae, these two new species belong to the subgenus Pandasyopthalmus. Molecular analyses would help establish their systematic position within that subgenus.
Based on external morphological characters Paragus sp. 3 resembles species Paragus glumaci. These species can be separated reliably by the structure of male terminalia.
Paragus aff. haemorrhous is similar to the species Paragus haemorrhous but differs from it by having a much smaller ejaculatory apodeme, a differently shaped surstylus and a darker pterostigma.
Paragus aff. bicolor (Paragus rarus, in prep.) shares very similar morphological characters with Paragus bicolor (Paragus testaceus revised status, in prep.) and Paragus romanicus (Paragus bicolor revised status, in prep.). It can be distinguished from these latter two species by the structures of the male terminalia: the surstyli of Paragus aff. bicolor (Paragus rarus, in prep.) are stubby with a depression, whereas in Paragus romanicus (Paragus bicolor revised status, in prep.) they are elongated and in Paragus bicolor (Paragus testaceus revised status, in prep.) they are stubby but without a depression. Additional molecular analyses will be necessary to reveal their respective systematic positions.
Following detailed analysis of the available Paragus material in the FSUNS collection, we conclude that some species of this genus require taxonomic revision because of the unresolved problems. Although identifications are now largely dependent on features of the male terminalia, more precise means of identification remains necessary to firmly establish specimen identity (Speight, 2017) . Our results demonstrate a clear need for a revision of some of the type material of the genus Paragus. Molecular study would certainly help clarify unresolved taxonomic problems in this genus.
